Endothelial cells modulate osteogenesis in calcifying vascular cells.
The potential role of vascular endothelium in atherosclerotic calcification is unknown. Endothelial cells (EC) express bone morphogenetic proteins (BMP), and EC-conditioned medium is osteoinductive in marrow stromal cells. To test whether EC are osteoinductive in vascular cells, we used calcifying vascular cells (CVC) that form nodules and mineralize in vitro. We established a coculture model with EC grown opposite CVC on membranes coated with collagen I or collagen IV, both of which are expressed in atherosclerotic lesions. On collagen I, EC did not alter CVC nodule formation, calcification or expression of the osteogenic marker Cbfa1, the chondrogenic marker collagen IX or smooth muscle cell alpha-actin. However, on collagen IV, EC abolished nodule formation and calcification, and expression of cell markers decreased, suggesting dedifferentiation. Matrix GLA protein (MGP), also expressed in atherosclerotic lesions, was added to CVC in coculture. Unexpectedly, MGP enhanced Cbfa1 expression in CVC on both collagen I and IV. The enhancement was most apparent on collagen IV, where calcification also increased. However, MGP did not restore nodule formation on collagen IV, suggesting that nodule formation and cell differentiation are separate processes. The effect of EC on CVC calcification was suppressed by noggin, an inhibitor of BMP activity, and in part mimicked by replacement of EC by BMP-2. Our results support a role for endothelium in vascular calcification, modulated by collagens and MGP.